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An assay cartridge. 

(§} An assay cartridge is disclosed which has a substantially 
rectangular base plate (10). a substantially rectangular top 
plate (35). and four side walls (65, 66). The top plate (35) has a 
plurality of aligned adjacent reaction wells (39) located on its 
lop side. Each well (39) has a hole at its bottom which opens 
into a waste reservoir(76) which is the space inside of the base 
plate (10), top plate (35) and four walls (65,66). A filter mem- 
brane (71 ) is positioned against the underside of the top plate 
(35) covering the well holes. A port (26) through the base plate 
(10) allows reducing the pressure in the waste reservoir (76) 
relative to the pressure over the wells (39) for drawing the 
liquid phase of a reaction from the well (39) through the filter 
(71) and into the waste reservoir (76). 
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AK XSSAY CMITRIDCE 
BaeVground of t.he 3nvent.ion 
This invention relates tx> tm assay cartridge having a 
plurality of aligned adjacent wells which are useful as the 
reaction vessels lor ix«u no- chemical reactions involving a 
•olid phase and a liquid phase. The assay cartridge has a 
filter Befflbrtne locatefl between the wells and a waste 
reservoir. By applying a reduced pressure to the waste 
reservoir, the liquid phase is drawn through the filter and 
into the waste reservoir. This enables convenient separation 
of the solid phase reaction products from liquid phase reaction 
product*. This application is related to tJ.S. Patent 
Application Serial Mo. 489.519 filed April 2B, 1983. which la 
incorporated herein by reference thereto. 

A nuinber of nethods exiet for the detection of • 
substances of biological origin. One large class of 
methodology is the iismunoas say . where antigens or haptens and 
their corresponding antibodies are used to probe the Baaple for 
each other. One very important variant of the OJomunoesBay is 
the solid phase iainunoassBy . (cf. Catt et al . . 3. BIOCHEM . 
100: 31c (19663; Catt et al . . SCIENCE . 158: 1570 (1957); U.S. 
Patent Bo. 3,646.346 by Catt et al . . these references and 
patents, and subsequently cited references and patents are 
incorporated herein by reference thereto). 

Radioactive atoms, such as ^^1, ^^^J, ^H,' and 
^<C for example, are conunonly utilixed as the label in aolid 
phase iBBDunoassayK. The resulting solid phase 
radioimmunoassays are quite sensitive but suffer commonly 
recognized disadvantages. The radioactive nature of the label 
subjects the assay to stringent regulatory requirements, 
results in a relatively short reagent shelf life and poses a 
waste disposal problem. 
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In &n at.t.effipt to overcoioe t.he diEadvantAgec of 
r«dioin«nunoaBBay« , aeveral alternative labeling methodB have 
been developed. roreroost among these are the enzyme 
immunoae says (ElA, ZLISA) where an enzyioe replaces the 
radioactive .label. (cf. U.S. Patent No. 3,551,555 by 
Schuurs). EarymeE coianionly utilized as labels are horseradish 
peroxidase, alkaline phosphatase, fi-galactosidase and glucose 
oxidase . Enzyme ijmnunoaB says have an advantage over 
radioiBEsuDoasBays in that the enzyme labels are very stable and 
special facilities and instrumentation are not required- 
Bovever. enzyme inzaunoassays are generally slower and more 
tedious to perfont- thaji radioimBunoassays . 

Liuninescent labels have been utilized as an 
alternative to radioactive or enzyme labels. (cf. U.S. Patent 
Mo. 4.201,763 by Monthony et al. ; U.S. Patent Mo. 3,992,631 by 
Barte; U.S. Patent No. 3.999,948 by Deindoerfer et al . ; A. 
Coons, FLUORESCENT ANTIBODY METHODS ; J. Danielli (Editor), 
GENERAL CYTOCHEMICAL METHODS Vol . 1). Fluorescein is the most 
commonly used label. Although fluorescence ijnmunoassays 
possess the ease of use advantage of radiodjEraunoassayB" and the 
reagent stability advantage of enzyme immunoassays, prior art 
fluorescence iromunoassays lacX the sensitivity of either 
radioinmtunoassays or enzyme inreunoassays . This lack of 
sensitivity has significance in both research and clinical . 
applications with the result that fluorescence immunoassays 
have seldom been the assay of choice in these applications. 

U.S. Patent Application Serial No. 489.519, filed 
April 28, 1982, discloses a method of solid phase Imnunoassay 
for the quantitation of antigen, hapten or antibody analyte in 
a liquid sample. The solid phase immunoassay incorporates a 
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lumineBcent label such *e a fluroaccnt. label, a phoaphoreaeent. 
l^bel or an at-onic fluroacent label. 

The aolid phase irBounoascay utilizes for ezanple (i) a 
plurality of water insoluble particlei of about 10 microns or 
leas in aire, or (ii) cells, to which an ijinnunoreactant is 
■t*-»c>>ed. The analyte or an analyte containing reaction 
product is reacted with or in coapetition with or for tbe 
iannunoreactant while the particle* or cells are in a 
aubstantially suspended state. The particles or cells wbicb 
■have, or which through subsequent reaction will bave, a 
lusiaescent label attached thereto are concentrated by 
Bicrof iltration to a volume substantially less than the volume 
of the liquid sample which initially contained the analyte. 
The luminescence of substantialy all of the luminescent label 
attached to the concentrated particlea or cells is measured. 

The assay utilizes a particulate solid phase 
comprising cells or a plurality of water insoluble particles 
about 10 microns or less in sire (i.e. diameter). Particles 
may be bacteria, mammalian cell fragments or a polymeric 
substrate such as. for example, polystyrene latex. Particles 
may be aubstantially transparent to a beam exciting the label 
and to resulting luminescence. 

The speed and sensitivity of the assay are enhanced by 
reacting the analyte (or an analyte containing reaction 
product) with or in competition with or for the solid phase 
where the latter is suspended. The large surface area of the 
particulate solid phase can bring significant quantities of 
immunorcactants into the reaction. Substantially suspending 
the solid phase distributes these iinraunoreactanta throughout 
the liquid medium containing the analyte (or analyte containing 
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react.ion product) . Thi* enhajices rapid ajid coaplete reaction 
involving the analyte or analyte containing reaction product. 

The solid phase of the assay may then be concentrated 
to a volume substantially less than the volume of the liquid 
• ajnple by icacrofil txa tion . This yields a two-fold advantage. 
First, the analyte may be coocentrated prior to quantitation, 
thereby increasing the sensitivity of the assays by a factor 
substantially identical to the concentration factor. Second, 
the volume of t>te solid phase may be concentrated to a volume 
where a lumihescense detector such as, for example, a front 
face fluorometer may observe substantially all of the 
luminescent label. 

The above discussed assay is useful for the 
quantitation of antigen, hapten or antibody analyte or analyte 
occjirring on or attached to cells or other particulate material 
contained in liquid samples of body fluids such as, for 
ezaii^le, serum, plasma, urine, saliva or non-body fluids such 
as, for example, cell culture media, potable water or waste 
water. Moreover, many biological substances of interest are 
present in particulate form in nature. Examples are bacterial 
antigens and majunalian cell surface antigens. The assay for 
quantitation of analyte occurring on or attached to cells or 
other particulate material is directly applicable to these 
systcuns. Furthermore, assays may be performed on living 
cells. Soluble proteins, haptens and viruses may be attached 
by Xnown methods (cf. U.S. Patent No. 4.201.763 by Monthony et 
al . ) to microscopic latex particles, prepared by Xnown 
procedures (cf. D. BlacXley (Editor ), EMULSION POLYMERISATION 
(Applied Science Publishers Ltd., Essex, England 1975)). 

The foregoing assay illustrates an advance in 
fluorescence immunoassay methodology. This advanced 
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methodology win be of greatest benefit to re^^rch imd 
clinic.l diagnosis when .uton..ted *pp.„tu. .re .v.iiable for 
its practice. There i. . need for an „s.y cartridge suitable 
for practicing the above methodology. 

SU?1MARY or THE IKVEKTIQK 
in accordance with the invention, an assay cartridge 
is provided which i« u.ef ul' f or the qv^anti ta tion of antigen, 
hepten or antibody analyte in a liquid sample by a solid phase 
iiiznunoassay which incorporates a luminescent label such as a 
fluorescent label, a phosphorescent label or a« ato«.ic 
fluorescent label. The assay cartridge may be useful for 
practicing other solid phase inraunoassays. 

The assay cartridge comprises a substantially 
rectangular base plate, a substantially rectangular top plate, 
t^e. top plate being located opposite to and substantially 
Parallel to the base plate, and rear, front and first and 
sepond walls serially joined to one another and positioned 
between and :joined to the base plate and top plate. The joined 
vails have a substantially rectangular cross-seotion. 

The top plate has a plurality of aligned adjacent 
veils located on its top side with each well having a hole at 
its bottom which extend, to the underside of the top plate. a 
vaste reservoir is located beneath the wells of the top plate 

inside the joined base plate, top plate and four walls. A 
filter membrane is positioned against the portion of the 
underside of the top plate to which well holes extend. Means 
are provided for reducing the pressure in the waste reservoir 
relative to the pressure over the wells while retaining any 
vaste products in the waste reservoir. 

A solid phase, for example, may react with a liquid 
phase in the well while the solid phase is substantially 
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•uspenaed in the liquid pha»e. Upon reducing the pressure in 
Jie waste reservoir relative to the pressure over the wells, 
tr.e liquid phase will pass through the filter leaving behind 
the solid phase. If the well narrows near its bottom, the 
5 solid phase may be concentrated into a small area approximating 
the sire of the filter showing through the hole in the bottom 
of the well. This concentration of the solid phase may be 
achieved where the upper walls of the wella have a cylindrical 
shape while the lower walls have the shape of an inverted 
1o frustum. 

The filter Bscmbrane may be joined to the portion of 
the underside of the top plate to which well holes extend. The 
means for reducing pressure in the reservoir relative to the 
pressure over the wells while retaining any waste products in 

15 the reservoir may comprise a port which in turn may comprise an 
opening through the base plate and into the waste reservoir. 
The port may further comprise a tube which extends into the 
waste reservoir in order facilitate retaining any waste product 
present in that waste reservoir. 

2o The base plate, top plate and four aide walls may be 

constructed of molded plastic such as acrylic, polystyrene or 
polycarbonate- The filter may have a pore sire of about 10 
microns or less for the purpose of retaining upon filteration 
the more likely candidates for the solid phase such as those" 

25 discussed above. The filter membrane may be constructed of 
cellulose acetate, nitrocellulose, polyvinylidene fluoride, 
polyvinyl chloride, teflon, polysufone, polyester, 
jKjIycarbonate, paper or glass fiber. 

The base plate may further comprise rear, front and 

JO first and second flat base plate lateral surfaces. The top 
plate further may further comprise rear, front and first and 
second flat top plate lateral surfaces. The rear, front and • 
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fir.t and aecond wall, aay further compriae respectively rear. 
tronx and firat and second flat wall lateral surfaces. The 
rear base plate lateral surface, the rear top plate lateral 
surface, and the rear wall lateral surface may be contiguous 
and substantially parallel- The front base plate lateral 
surface, the front top plate lateral surface, and the front 
wall lateral surface may be contiguous and substantially 
parallel. The first base plate lateral surface, the first top 
plate lateral surface, and the first wall lateral surface nay 
be contiguous and substantially parallel. The second base 
plate lateral surface, the second top plate lateral surface, 
and the second wall lateral surface aay be contiguous and 
substantially parallel. 

_'The rear wall lateral surface may be laterally 
recessed relative to the rear base plate lateral surface and 
•the rear top plate lateral surface. The front wall lateral 
surface may be laterally recessed relative to the front base 
plate lateral surface and the front top plate lateral surface. 
The first wall lateral surface may be laterally recessed 
relative to the first base plate lateral surface and. the first 
top plate lateral surface. The second wall lateral surface may 
be laterally recessed relative to the second base plate lateral 
surface and the second top plate lateral surface. 

The assay cartridge may further comprise rear and 
front centering pegs. The front and rear centering pegs may 
extend laterally outward respectively from the front and rear 
all lateral surfaces and they may be substantially opposed to 



one another . 



The base plate may further comprise first and second 
flat base plate corner surfaces, the first base plate corner 
surface being located between the first base plate lateral 
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surface and the front ba*e plate lateral »urfBce. The second 
base 'plate corner surface may be located between the second 
base plare lateral surface and the front base plate lateral 
surface. The top plare may further comprise first and second 
top plate corner surfaces, the first top plate corner surface 
being locaterd between the first top plate lateral surface ajid 
the front top plate lateral surface and the second top plate 
corner surface being located between the second top plate 
lateral surface and the front top plate 1-ateral surface. 

The top plate may further comprise a top plate raised 
ridge' along the upper periphery of the front, rear, first and 
second top plate lateral surfaces and the first and second top 
plate corner surfaces- The base plate may further comprise a 
base plate raised ridge along the lower periphery of the front, 
rear, first and second base plate lateral surfaces and the 
first and second base plate corner surfaces. The top plate 
raised ridge and the base plate raised ridge may have 
substantially similar configurations and one raised ridge may 
have slightly smaller dimensions than the other raised ridge. 
The base plate may further comprise a base plate underside and 
a channel located (i) along the outer periphery of the base 
plate underside and (ii) between the base plate underside and 
the base plate ridge. 

BRIEF DESCRIPTION OF THE FIGURES 

FIG. 1 shows a pictorial view of the assay cartridge, 
especially the top plate. 

FIG. 2 shows a pictorial view of the assay cartridge, 
especially the base plate - 

FIG. 3 shows a top view of the assay cartridge. 

FIG. A shows a partial cross- sectional view of the 
assay cartridge as viewed along the section line A-A of FIG. 3. 
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F2G. 5 .how. the b..e pl«e a. viewed from above it. 
FIC. 6 .how. the b..e plate as viewed f.o« beneath it. 
FIG. 7 i. a cro.s-.ectional view of the ba.e plate as 
viewed along the .ection line B-B of riG. 5. 
5 FIG. 8 shows a side view of the base plate. 

riG. 9 .hows the top plate as viewed from above it. 
riG. 10 .how. the top plate and filter membrane joined 
t>,ereto as viewed fro= beneath the top plate and filler 
meabrajie. 

•'^'^ * cross-sectional view of t>,e top pl.^e 
a. viewed along the .ection line C-C of PIC . 9 . 

FIG. 12 .how. a cross-.ectional view of tl.e top pi.^. 
filter ^en^rane a. viewed along the section line IV-D of 
FIG. 9. 

"^o^s * view of the top plate. 

.DESCRJPT20K OF TEE PR gFERRSD EMBQDTMTry^r 
FIGS. 1, 2, 3 and 4 .how the assay cartridge in it. 
completely a.se»bled for». riOS. 5. 6. 7 and 8 show the base 
Pl..e prior to such as.e^ly. .ics. 9. 10. IX, ,3 

top Plate and the rear, front and first and second walls 
2o prior to assembly. 

Base plate 10 ha. a .ub.tantially rectangular shape 
when viewed from the perspective of FIGS. 5 and 6 . with 
Seneral reference to FIGS. 2. 5. e, 7 and 8. base plate lo ha. 
rear 11. front 12 and first 13 and .econd 1< i.^eral surfaces 
The surface, are .ub.tantially flat. Base plate 10 has .irst 
corner surface 15 and second corner surface 16. These comer 
.urface. are .ub.tantially flat. First corner surface 15 i. 
located between first lateral .urface 13 and front lateral 
-urface 12. Second corner surface 16 is located between second 
3o lateral surface lA and front lateral surface 12. 
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Base plate 10 ha« rai»ed ridge 17 as shown in FICS. 6 
ancS 7- RaiBed ridge 17 runs .ubstantially along the lower 
jseriphery of front 12, rear 11, first 13 and aecond 14 lateral 
surfaces and first 15 and second 16 corner surfaces. Base 
S plate 10 has underside IB and channel 19 located along the 

outer periphery of the base plate underside 18 and between base 
piste underside 18 and base plate ridge 17. 

Base plate 10 has seating channels 21 formed by outer 
ridge 23 and inner ridge 22 as shown in FIGS. 5 and 7. Base 
To plate 10 further has a plurality of support posts 25 also as 
shown in FIGS. 5 ajjd 7. Base plate 10 still further has port 
26 having opening 27 through base plate 1.0. Port 26 in the 
preferred embodiment is a tube which extends above base plate 
10 as shown in FIGS- 7 and 8. 
15 Base plate 10 has finger grips 29 and 30 which are 

made up of a plurality of raised finger grip ridges 31. 

Top plate 35 is shown in FIGS- 9, 10, 11, 12 and 13. 
Top plate 35 has a substantially rectangular shape as shown in 
FIGS. 9 and 10. Top plate 35 has top side 36 and underside 
2o 37. Top plate 35 has a plurality of wells 39 located on it-s 

top side 36. Wells 39 are adjacent to one another and aligned 
in a geometric pattern as shown in FIGS. 9, 10 and 12. In the 
preferred embodiment, an eight by twelve matrix of wells yields 
a 96 well assay cartridge. Each well 39 has a hole 40 at its 
25 bottOB which extends to underside 37 of top plate 35, Wells 39 
each have an upper wall 41 which has a cylindrical shape and a 
lower wall 42 having the shape of an inverted frustuci. Wells 
39 also have a substantially circular ridge 44 which extends 
slightly above the base 45 of top side 36 as shown in FIGS. 9, 
^° 11 and 12. Substantially circular ridges 44 in being raised 
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above base 45 assist, in preventing reagent.6 spilling from one 
well into another. Top plate 35 has rear 48. front 49 and 
first 50 and second 51 lateral surfaces. These lateral 
surfaces are eubsttntially flat. Top plate 35 also has first 
5 52 ajid second S3 corner surfaces. First corner surface 52 is 
located between first lateral surface SO and front lateral 
surface 49. Second corner surface 53 is located between second 
lateral surface 51 and front lateral surface 49. Top plate 35 
further has raised ridge 55 located along the upper periphery 

lo 'of front 49, rear 46, first 50 and second 51 lateral surfaces 
and first 52 and second 53 corner surfaces. Top plate 35 has 
two extended flat areas 58 and 59 of base 45 which are useful 
for placing decals on the cartridge or for placing a writing 
surface thereon for allowing information to be written onto the 

15 top of the plate. Top plate 35 has finger grips 60 and 61 

which are constructed of a plurality of finger grip ridges 62. 

With reference to FIGS- 10, 11, 12 and 13, rea.r 65, 
front 66 and first 67 and second 68 walls are shown. These 
walla are serially joined to one another. This is illustrated 

2o by second wall 68 being joined to front wall 66 at juncture 
69. These joined walls have a substantially rectangular 
cross-section as shown in TIG- 10. In the preferred 
embodiment, walls 65, 66, 67 and 68 are shown as joined to top 
plate 35 prior to assembly of the cartridge- This is- 

25 illustrated by rear wall 65 being joined to top plate 35 at 
juncture 70 as shown in FIGS. 11 and 12. 

Filter membrane 71 is shown in FIGS. 10 and 12. 
Filter membrane 71 is positioned against the portion of 
underside 37 of top plate 35 to which well holes 40 extend. In 

3o the preferred embodiment, filter membrane 71 is joined to this 
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por-cion of underside 37. Filt.er sejnbr&ne 71 t.hus forats « seal 
around the periphery of each well hole 40. Filter Bembrane 71 
is the floor of aBsay wells 39. In the preferred enbodiinent 
t.he filter mecbrane coisprises a single filter unit. This 
5 filter unit is ahowr. positioned against the entire portion of 
underside 37 to which well holes extend. In the alternative, 
the filter meisbrane may comprise a unit having holes in it 
where the unit holes do not align themselves with well holes 
40. As a further alternative, the filter neaibrane may also 

1o conprise a plurality of distinct filter units where any given 
unit is positioned against only some of the well holes tout 
where every well hole has some unit positioned against it. 

The assay cartridge may be assembled as follows. 
Seating channels 21 of base plate 10 shown in FIGS. 5 and 7 

15 receive lower end 75 of rear 65, front 66. first 67 and second 
68 walls of top plate 35 as shown in FIGS. 10, 11 and 12. The 
assembled assay cartridge is shown in FIG. 4 where channel 21 
has received the lower end of rear wall 65 and front wall 66. 

In the assay cartridge's assembled state, top plate 35 

2o is located opposite to and xubstantially parallel to base plate 
10 as shown in FIG. 4. The serially joined rear, front, first 
and second walls are positioned between base plate 10 and top 
plate 35. These walls are joined to top plate 35 at juncture 
70 as described above, and they are joined to base plate 10 at 

25 channel 21 as described immediately above. This joining of the 
walls to base plate 10 and top plate 35 effectively forms a 
sealed waste reservoir 76 which is located beneath wells 39 of 
top plate 35 and inside joined base plate 20, top plate 35 and 
the four walls. Reducing the pressure in waste reservoir 76 

3o relative to the pressure over the wells will cause fluid in the 
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wells to pass through filter »embr«ne 71 and into the waste 
reservoir 76. Fluids passing into waste reservoir 76. i.e. 
waste products, will be retained in waste reservoir 76 upon a 
suitable Choice of volu-e for the reservoir and an appropriate 
Choice Of the extent to which port 26 extends above base plate 



10. 



respect 



Rear 65. front 66. first 67 and second 68 walls have 
ctively rear 76. front 77, first 76 and second 79 lateral 
surfaces. These lateral surfaces are substantially flat as 
.hovn in FIGS. 10. 11 and 12. In the assembled assay 
cartridge, rear base plate lateral surface 11, rear top.pl.^e 
lateral surface 46 and rear wall lateral surface 76 are 
contiguous and substantially parallel. Front base plate 
lateral surface 12. front top plate lateral surface A9 and 
front wall lateral surface 77 are contiguous and substantially 
parallel. First base plate lateral surface 13. first top plate 
lateral surface 50 and first wall lateral surface 78 are 
contiguous and substantially parallel. Second base plate 
lateral surface 14. second top plate lateral surface 51 and 
second wall lateral surface 79 are contiguous and substantially 
parallel. 

Rear wall lateral surface 76 is laterally recessed 
relative to rear base plate lateral surface 11 and rear top 
plate lateral surface 48 as shown in FIG. 4. Front wall 
lateral surface 77 is laterally recessed relative to front base 
Plate lateral surface 12 and front top plate lateral surface <s 
a. also illustrated in FIG. 4. Similarly, but not illustrated, 
first wall lateral surface 78 is laterally recessed relative to 
first base plate lateral surface 13 and first top plate lateral 
surface 50. Second wall lateral surface 79 is laterally 
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recea.ed relative to second base plate lateral surface 14 and 
«econd top plate lateral surface 51. This recession along the 
first and second walls forms s guideway for an automated device 
to receive the assembled assay cartridge. The recession along 
the front and rear walls allows an automated device to maintain 
proper register over the assay cartridge. 

The assay cartridge may have rear B2 and front 83 
centering pegs. These pegs extend laterally outward 
respectively from rear 76 and front 77 wall lateral surfaces. 
Rear 82 and front 83 centering pegs are substantially opposed 
to one another as shown in the preferred embodiment. These 
centering pegs aid an automated device in maintaining register 
over the assay cartridge. 

Top plate raised ridge 55 and base plate raised ridge 
17 have substantially similar configurations. In the preferred 
embodiment, top plate raised ridge 55 has slightly smaller 
dimensions than base plate raised ridge 17. This allows stable 
stac)cing of assay cartridges in that the top plate raised ridge 
of an assay cartridge will mate with the base plate raised 
ridge of the assay cartridge stacked on top of it. Base plate 
10 also has channel 19 as a further aid in receiving and mating 
with a top plate raised ridge 55. 

Xs shown in FIG. 3. ridge 23 of top plate 35 has a 
substantially similar configuration to ridge 55 of base plate 
10, but ridge 23 is laterally recessed relative to ridge 55. 

Base plate 10 and top plate 35 (with its joined four 
side walls) are injection-molded from plastic. The preferred 
plastic material is acrylic but other plastic materials such 
as, for example, polystyrene or polycarbonate could have been 
used as well. The filter membrane may have a pore size of 
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abou^ 10 microns or less depending upon the choice of Bolid 
phaae. 0.2 aicrone is preferred in the case where the Bolid 
phase consists of beads sirea about 0.2 microns. A pore size 
of 5-10 microns may be appropriate for a solid phase consisting 
of cells or other matter such as that discussed above. The 
filter mecbrane in the preferred erebodiment is cellulose 
acetate, but nitro cellulose, polyvinyladine floridc. polyvinyl 
chloride, teflon, polysulfone, polyester, polycarbonate, paper 
or glass fiber may. for example, also be used. These materials 
may be used as the filter membrane without pre-treatment . The 
hydrophilic/hydrophobic quality of the filter, however, may be 
controlled in order to prevent seepage of fluids through the 
ii-lt^r due to head pressure alone when no reduced pressure is 
applied to the waste reservoir. The hydrophilic/hydrophobic 
quality of the filter membrane may be controlled in known ways 
such as. for example, treating the filter with a surfactant. 
As a general rule, for pore sires of 0.2 microns for cellulose 
acetate, the filter may be hydrophilic. However, as pore 
diameters get larger such as in the 5-10 micron range, the 
filter may be hydrophobic. 

In the preferred -embodiment, the well hole has a 
diameter of approximately 2 mm, the upper wall of the well has 
a diameter of about 6.9 am, and the well has a total depth from 
the top of the upper wall to the hole of about 4.25 mm. These 
dimensions represent a compromise between a greater depth which 
allows adding a greater quantity of reagents to the well and a 
lower depth vis-a-vis the diameter of the upper wall which 
would allow a broader cone of excitation and emission light to 
clear the top of the well in reaching and exiting from the 
concentrated filtered solid phase. 
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The filt-er membrane is joined "to the top plate by 
placing the filter membrane into the mold prior to injecting 
and molding the plastic into the form of a top plate. The 
walls and base plate may be joined together ultra sonical ly 
5 where causing the top plate to vibrate in turn causes heat to 
be generated at the point of contact. Upon sufficient heat 
being generated at the point of contact, the lower end of the 
four side walls will fuse with the base plate channel receiving 
the lower end of the four side walls. Alternatively, a seal 

lo could be formed using solvents or another source of heat. 

Furthermore, the side walls could be joined to the base plate 
at the molding stage and tlie side walls subsequently joined to 
the top plate ul trasonically . Still further alternatives in 
joining the side walls to one another and to the base plate and 

15 top plate axe intended to come within the spirit of the present 
invention. 

. The invention may be embodied in other specific forms 
than those, set forth in this specification without departing 
from tiie spirit or essential characteristics t>kereof. Present 

2o embodiments, therefore, are to be considered in all respects a.E 
illustrative ajid not restrictive, the scope of the invention 
being indicated by the appended claims rather than by the 
foregoing descriptions, and all changes whic'h come within the 
meaning and range of equivalency of the claims are therefore 

25 intended to be embraced therein. 
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.IMS 

An assay cartridge comprising: 

a substantially rectangular base plate (10) ; 

a substantially rectangular top plate (35) having a 
top side (36) and an underside (37) the top plate (35) 
located opposite to and substantially parallel to the 
base plate (10) , the top plate (35) having a plurality 
of aligned adjacent wells (39) located on its top side 
(36) , each well (39) having a hole (40) at its bottom 
which extends to the underside (37) of the top plate 
(35); 

rear (65) , front (66) and first (67) and second (68) 
walls serially joined to one another, said joined walls 
having a substantially rectangular cross section, the 
serially joined walls positioned between and joined to 
the base plate (10) and top plate (35) ; 

a waste reservoir (76) located beneath the wells (39) 
of the top plate (35) and inside the joined base plate 
(10), top plate (35) and four walls (65, 66, 67, 68); 

a filter membrane (71) positioned against the portion 
of the underside (37) of the top plate (35) to which well 
holes (4 0) extend; and 

means (26, 27) for reducing the pressure in the waste 
reservoir (76) relative to the pressure over the wells 
while retaining any waste products in the waste reser- 
voir (76) . 
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2. The assay cartridge of claim 1, wherein the filter mem- 
brane (71) is joined to said portion of the underside (37) 
of said top plate (35). 

3. The assay cartridge of claim 1 or 2 , wherein the means 
for reducing pressure in the reservoir (76) relative to the 
pressure over the wells (39) while retaining any waste pro- 
ducts in the waste reservoir (76) comprises a port (26) which 
comprises an opening (27) through the base plate (10) and in- 
to the waste reservoir (76) . 

4. The assay cartridge of claim 3, wherein the port (26) 
further comprises a tube (27) which extends into the waste 
reservoir (76) - 

5. The assay cartridge according to any of claims 1 to 4 , 
wherein the wells (39) further comprise upper walls (41) 
having a cylindrical shape and lower walls (42) having an 
inverted frustum shape. 

6. The assay cartridge according to any of claims 1 to 5 , 
wherein the base plate (10) , top plate (35) , and four side 
walls (65 ... 68) are molded plastic. 

7. The assay cartridge of claim S, wherein the plastic is 
acrylic, polystyrene, or polycarbonate. 
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B. The assay cartridge according to any of claims 1 to 7 , 
wherein the filter membrane (71) has a pore size of about 
10 microns or less. 



9- The assay cartridge according to any of claims 1 to 8 , 
wherein the filter membrane (71) is cellulose acetate, ni- 
trocellulose, polyvinylidene fluoride, polyvinyl chloride, 
teflon, polysulfone, polyester, polycarbonate, paper or " - 
glass fiber. 

10. The assay cartridge according to any of claims 1 to 9 , 
wherein 

the base plate (10) further comprises rear (11), front 
(12) and first (13) and second (14) flat base plate lateral 
surfaces , 

the top plate (35) further comprises rear (48), front 
(49) and first (50) and second (51) flat top plate lateral 
surfaces , 

the rear (65) , front (66) and first (67) and second 
(68) walls further comprise respectively rear (76), front 
(77) and first (78) and second (79) flat wall lateral sur- 
faces, 

the rear base plate lateral surface (11) , the rear 
top plate lateral surface (48), and the rear wall lateral- 
surface (76) being contiguous and substantially parallel, ^ 
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12. The assay cartridge of claim 11, wherein the assay 
cartridge further comprises rear (82) and front (83) cen- 
tering pegs, said rear (82) and front (83) centering pegs 
extending laterally outward respectively from the rear (76) 
and front (77) wall lateral surfaces and being substantially 
opposed to one another. 

13. The assay cartridge according to any of claims 10 to 
12, wherein 

the base plate further comprises first (15) and se- 
cond (16) flat base plate corner surfaces, the first base 
plate corner surface (15) located between the. first base 
plate lateral surface (13) and the front base plate lateral 
surface (12) , the second base plate corner surface (16) lo- 
cated between the second base plate lateral surface (14). 
and the front base plate lateral surface (12) , and 

the top plate (35) further comprises first (52) and 
second (53) top plate comer surfaces, the first top plate 
corner surface (52) located between the first top plate la- 
teral surface (50) and the front top plate lateral surface 
(4 9) , the second top plate corner surface (5 3) located 
between the second top plate lateral surface (51) and the 
front top plate lateral surface (4 9) . 

14. The assay cartridge of claim 13, wherein 

the top plate (35) further comprises a top plate raised 
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ridge (55) along the upper periphery of the front (4 9) , 
rear (48), first (50) and second (51) top plate lateral 
surfaces and the first (52) and second (53) top plate corner 
surfaces , 

5 the base plate further comprises a base plate raised 

ridge (17) along the lower periphery of the front (12), 
rear (11), first (13) and second (14) base plate lateral 
surfaces and the first (15) and second (16) base plate corner 
surfaces, and 

1o the top plate raised ridge (55) and the base plate 

raised ridge (17) having substantially similar configu- 
rations and one raised ridge having slightly smaller di- 
mensions than the other raised ridge. 

15. The assay cartridge of claim 14, wherein the base 
15 plate (10) further comprises a base plate underside (18) and 
a channel (19) located along the outer periphery of the base 
plate underside (18) and between the base plate underside 
(18) and the base plate ridge (17). 
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